While many aspects of bacterial social interactions are well understood for individual 46 traits, it is important to consider that different traits are often linked at the regulatory level. Positive linkage -where mutations reducing the production of one public good also reduce the 55 production of a second public good -can accelerate the loss of cooperation, and could hence 56 favour the emergence of 'supercheaters' that simultaneously free-ride on multiple public goods 57 (Granato et al. 2018 ). Conversely, negative linkage -where a reduced production of one public 58 good leads to an increase in the production of another public good -can promote the emergence 
MATERIALS AND METHODS

80
Sampling, isolation and identification of Pseudomonads. We sampled 16 Pseudomonas Phenotypic screening of natural isolates. We used standard phenotypic assays to screen all 90 isolates for the production of the five public goods (see supplementary methods for details).
91
Before each assay, we grew our isolates from freezer stocks for 24h in rich medium, either in 50 To quantify pyoverdine production, we grew isolates in iron-limited casamino acids medium for 106 24h, and measured the natural fluorescence of pyoverdines in the culture supernatants 107 (emission|excitation at 400|460 nm, respectively) (Kümmerli et al. 2009 ). Finally, for the 108 production of toxic compounds we developed a supernatant feeding assay to assess to which 109 extent isolates affect the growth of six reference strains (P. aureofaciens ATCC13985, P. 110 entomophila, P. putida IsoF, P.syringae B728a, P.protegens CHA0, and P. aeruginosa PA01). We 111 7 first generated supernatant from each isolate after 24h growth in LB, then exposed the reference 112 strains to each supernatant, and finally measured their growth in LB during 24h. For each 113 screening assay, we grew isolates under static conditions at 28°C in fourfold replication, and 114 measured bacterial growth of the public-goods producing cultures (as optical density at 600 nm, 115 or -in the case of protease production -as colony size).
116
Phylogenetic signal in public goods production. To explore the relationship between the 117 phylogeny of our Pseudomonas isolates and their public goods production, we constructed Finally, we used linear mixed models to test for (habitat-specific) links between the social traits. 155 We used the 'false discovery rate' (Benjamini and Hochberg 1995) 
RESULTS
160
Natural Pseudomonas isolates greatly vary in their social profiles 161 The social profile of our 315 Pseudomonas isolates differed between habitats, and varied variation in pyoverdine production spanned the entire continuum from zero to extremely high 176 10 production levels (figure 1e). Similarly, the extent to which isolates had toxic effects on our 177 references strains covered the entire continuum from being atoxic to strongly inhibitory (figure 178 1f). In summary, the high variation in the production of all five types of public good leaves ample 179 scope for the occurrence of both negative and positive trait linkage.
180
Phylogenetic signal for public goods production is higher in soil compared to pond 181 The production levels of all five public goods showed a phylogenetic signal (table 2, figure 2a-b) . 182 Overall, phylogenetic signals were higher among soil than among freshwater isolates (paired t-183 test; t4 = 3.790, p = 0.0193). In both habitats, the signals were significantly higher than expected tests for habitat-and community-specific differences in the production levels of these traits. the respective 'response' and the 'explanatory' social traits are swapped (Table S2) . between the production of biosurfactants and the other public goods). But overall, we believe 266 that environmental trait induction plays a relatively minor role in our data set. This is because 267 the production of public goods (except for pyoverdines) was assessed in nutrient-rich media, 268 where strains grew well. Moreover, we corrected for differences in bacterial densities whenever 269 the production level of a public good correlated with growth. In the scenarios discussed below, 270 we therefore assume that the observed correlations at least partly reflect regulatory linkage. 
